Adenosquamous carcinoma is a rare type of non-small cell lung cancer associated with advanced disease and poor prognosis. There is limited data for the management of mixed histology disease in elderly or frail patients. A 79-year-old woman with no smoking history presented with a right upper lobe lung mass on chest x-ray. Biopsy of the mass demonstrated an EGFR-amplified, PD-L1 positive adenosquamous lung cancer. The mass was surgically resected but the patient was not a candidate for adjuvant chemotherapy. The patient later developed a metastatic paraspinal lesion that was successfully managed with SBRT. Approximately six months later, the patient developed adrenal metastases and pembrolizumab was initiated. After three cycles of systemic therapy, she developed subcutaneous lesions in her back and chest wall, which were managed with palliative resection. Scans demonstrate stable disease and continued responsiveness to pembrolizumab over one year from the most recent local ablative therapy. This case illustrates the potential role of local ablative therapy for oligometastatic progression, as it may confer significant benefit in elderly patients or those with a more indo-Case
Introduction
Adenosquamous carcinoma is a rare histological variant of non-small cell lung cancer, accounting for approximately 0.4-2% of all primary lung carcinomas [1] . Adenosquamous lung cancers are more likely to present in advanced stages of disease and are associated with a poorer prognosis than other histologic types [2] . Given the poor outcomes with conventional chemotherapy, molecular testing to identify potentially targetable mutations is recommended by national guidelines for tumors with mixed adenosquamous histology [3] .
Non-small cell lung cancer (NSCLC) has several well-established oncogenic driver mutations (EGFR, ALK, ROS1, BRAF, KRAS, MET, RET, HER2, and NTRK) and biomarkers (PD-L1) that provide actionable targets for drug therapy [3, 4] . Immune checkpoint inhibitors (ICI) targeting PD-1 and PD-L1 have rapidly become the standard of care in the front-line setting either in combination with chemotherapy or as monotherapy for most NSCLC patients [3] . While the favorable side effect profile of ICIs make them a preferred therapy for many patients, particularly those unable to tolerate other systemic chemotherapies, the efficacy of immune checkpoint inhibitors relies on the activation of the immune system; thus, there are concerns with a potentially delayed time to response in patients with new or symptomatic metastases [5] . Consequently, the use of localized treatment modalities in combination with ICIs for oligometastatic progression in advanced NSCLC patients may provide a double-pronged approach to provide both short-term symptom relief and a potential long-term PFS and OS benefit [6] .
While many patients with advanced NSCLC will progress in a widespread fashion, a minority of patients may experience a more indolent course with progression in only a limited number of metastatic sites. Thus, this paradigm of oligometastatic progression may present an opportunity for physicians to improve patients' outcomes by providing potentially curative local ablative or surgical therapies [7, 8] .
Here, we present a case of NSCLC with mixed adenosquamous histology, demonstrating a delayed response to an ICI, post oligometastatic progression. We highlight that the treatment of oligometastatic disease with local ablative or surgical therapies combined with the continuation of concurrent systemic immunotherapy may be an effective treatment strategy in patients with poor performance status who lack alternative therapy options.
Case Presentation
The patient is a 79-year-old never-smoker female who presented in May 2017 after a chest X-ray demonstrated an opacity in the right upper lobe. CT chest confirmed the presence of a 2.9 × 2.4 × 2.2 cm spiculated lesion. A CT-guided biopsy of the lesion revealed a mixed TTF1 positive, napsin positive, adeno-p40 positive squamous cell carcinoma. It was estimated that two-thirds of the tumor was composed of adenocarcinoma, and one-third of squamous cell carcinoma, based on pathologic review. PDL1 22C3 by IHC staining was notable for a TPS of 90-100% in the squamous component and 1-10% in the adenocarcinoma component. Next-generation sequencing (NGS) of the biopsied tissue lacked a targetable driver mutation.
In June 2017, a staging PET scan demonstrated hypermetabolic paratracheal, subcarinal, and hilar lymph nodes and a brain MRI was negative for intracranial metastasis, consistent with clinical stage IIIA disease (cT1bN2M0, AJCC 7th edition). In August 2017, the patient underwent video-assisted thoracoscopic upper lobectomy (VATS) with mediastinal lymph node dissection, and her final pathologic staging was consistent with stage IIB (pT2bpN1M0 AJCC 7th edition) SCC.
Due to her poor performance status post-surgical resection, standard of care adjuvant chemotherapy was held and surveillance was initiated. In November 2017, a new left paraspinal mass was detected, and FNA was consistent with metastasis of known adenosquamous carcinoma. PDL1 22C3 by IHC staining was notable for a TPS of 31-40%, the histologic appearance was primarily squamous, and NGS revealed no targetable mutations. Given her continued poor performance status and oligometastatic progression, palliative chemotherapy was deferred and she underwent ablative SBRT to her left paraspinal mass with good disease control.
Approximately 6 months later, she developed a new right adrenal metastasis consistent with definitive disease progression. At the time, additional local ablative therapy and palliative systemic therapy were discussed, and the patient elected to try systemic therapy for disease control. Given her frailty and ECOG PS 2, pembrolizumab monotherapy (which was offlabel at the time and later FDA approved in April 2019) was recommended based on data extrapolated from KEYNOTE-042.
Prior to her third cycle of pembrolizumab, she demonstrated disease progression in four sites with new subcutaneous chest wall and back lesions, an enlarging subpleural nodule, and a new RML central lucency. Palliative resection of the chest wall lesions was pursued given significant pain at this site, and the pathology was consistent with metastatic adenocarcinoma. NGS detected myriad new genomic alterations, including KRAS G12V, of which none were targetable.
Pembrolizumab was continued in hopes of seeing a delayed effect from treatment, given the patient was adverse to, and a poor candidate for, second line cytotoxic chemotherapy. CT scans continue to show responsiveness to palliative pembrolizumab monotherapy more than 15 months after initiation and 1 year beyond initial disease progression.
Discussion
Adenosquamous lung cancers are rare, behave aggressively, and have poorer prognosis than lung tumors of non-mixed histology [2] . Molecular profiling and PD-L1 IHC are an important component of the diagnostic workup in adenosquamous NSCLC, and should be routinely incorporated into clinical practice, as molecular findings may guide treatment selection [3] . Despite her never smoking status, our patient was without a targetable driver mutation, but PD-L1 expression was high. Due to a combination of performance status and patient preference, we opted for surveillance, rather than standard adjuvant chemotherapy, after surgical resection. Shortly after surgical resection, however, she developed oligometastatic progression and local ablative therapy with SBRT was utilized with good disease control for >6 months.
Many case reports and early phase clinical trials have demonstrated potential benefits of local ablative therapy for at least synchronous oligometastatic progression in advanced NSCLC, but we have very limited phase III data to guide this treatment approach [7] . In the phase II SABR-COMET study, local ablative therapy with SABR to 5 or fewer sites of oligo-metastatic disease lead to both a statistically significant PFS and OS benefit for included patients, although only 18% of the patients in the experimental SABR arm had primary metastatic NSCLC [8] . The median age of patients included in this study was 67 and consequently it is not clear how this data can be extrapolated to older, frailer patients.
Recent clinical trial data has demonstrated significant improvements in PFS and OS outcomes in advanced NSCLC patients treated with ICIs in the front-line and subsequent settings as compared to standard of care single agent chemotherapy [9, 10] . This has led to the widespread adoption of ICIs in the thoracic oncology clinic, despite challenges in tumor response assessment and appropriate patient selection criteria for ICIs. Notably, ECOG PS 2 patients were excluded from the majority of these clinical trials and the application of these ICI clinical trial outcomes to said patients is unclear [11, 12] . We know that for patients without targetable mutations, single agent chemotherapy remains the standard of care after progression of disease on front line therapy. Unfortunately, prospective clinical trials evaluating chemotherapy typically enroll limited numbers of elderly patients, and the toxicities and survival outcomes demonstrated in these trials may not be may not generalizable to this patient population [13, 14] . As such, local ablative therapies with SBRT may be a potential treatment strategy in cases of oligometastatic progression in this patient population, as they can potentially spare our frail patients from chemotherapy toxicities.
After post-surgical oligometastatic progression, our patient was treated with SBRT with a prolonged 6 month period of disease control and time off therapy. At the time of her second limited progression, a single agent ICI was initiated, although SBRT could have been considered again in this setting. Despite continued oligometastatic progression in 4 new sites approximately 9 weeks after ICI initiation, her ICI was continued, given her frailty and hesitancy to start chemotherapy. While clinical trials have shown similar response times between pembrolizumab and non-immunotherapy treatment arms, post-market data have demonstrated delayed time to response in certain subsets of patients [5, 9, 10, 15] . As such, we have demonstrated that in this case it is reasonable to continue ICI past initial radiographically documented progression if patient's clinical status or personal preference precludes cytotoxic chemotherapy.
This case highlights that patients can experience delayed benefit from ICI, and that given its good tolerability, it should be considered in elderly patients without other therapy options past progression. Additionally, we demonstrated that local ablative therapies for oligometastatic progression can be effective and safe in elderly, frail patients, and give them prolonged time off of therapy with potential improved quality of life. As always, clinicians should weigh the risks and benefits of continuing therapy past progression, and have an individualized approach in the clinic, as treatment past hyperprogression would not be advisable.
